Catecholamines contribute to the neovascularization of lung cancer via tumor-associated macrophages.
Elevated catecholamines in the tumor microenvironment often correlate with tumor development. However, the mechanisms by which catecholamines modulate lung cancer growth are still poorly understood. This study is aimed at examining the functions and mechanisms of catecholamine-induced macrophage polarization in angiogenesis and tumor development. We established in vitro and in vivo models to investigate the relationship between catecholamines and macrophages in lung cancer. Flow cytometry, cytokine detection, tube formation assay, immunofluorescence, and western blot analysis were performed, and animal models were also used to explore the underlying mechanism of catecholamine-induced macrophage polarization and host immunological response. Catecholamines were shown to be secreted into tumor under the control of the sympathetic nerve system to maintain the pro-tumoral microenvironment. In vivo, the chemical depletion of the natural catecholamine stock with 6OHDA could reduce the release of catecholamines within tumor tissues, restrain the function of alternatively activated M2 macrophage, attenuate tumor neovascularization, and inhibit tumor growth. In vitro, catecholamine treatment triggered the M2 polarization of macrophages, enhanced the expression of VEGF, promoted tumor angiogenesis, and these catecholamine-stimulated effects could be reversed by the adrenergic receptor antagonist propranolol. In addition to regulating tumor-associated macrophages (TAM) recruitment, decreasing catecholamine levels could also shift the immunosuppressive microenvironment by decreasing myeloid-derived suppressor cells' (MDSCs) recruitment and facilitating dendritic cells' (DCs) activation, potentially resulting in a positive antitumor immune response. Our study demonstrates the potential of adrenergic stress and catecholamine-driven adrenergic signaling of TAMs to regulate the immune status of a tumor microenvironment and provides promising targets for anticancer therapies.